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The vanadium distribution does not show a high enrichment in any part of the mushroom, only the stems showing somewhat higher concentrations ( The vanadium compound, which we call Amavadin, can be extracted with water, methanol, and ethanol. Preliminary experiments with Sephadex A 25 showed that all vanadium occurs in the form of amavadin. Dialysis and gel chromatography indicate a molecular weight below 1000. Electrophoresis reveals the strongly acidic nature of amavadin. In the range of pH 1 to 10, it migrates as an anion. Pure amavadin is isolated by a combination of ion-exchange and gel chromatography.
Isolation of amavadin:
The mushrooms were collected in the Black Forest and the Schönbuch. They were stored at -30°. To extract amavadin, one 1 of methanol is added to each kg of frozen mushrooms. The thawed mixture is ground in a blender and filtered. The filtrate is acidified with acetic acid (to 0.1 N). DEAE-cellulose is added (Whatman DE 52, 40 ml cellulose per kg of mushrooms), and the slurry is stirred overnight. The next day the cellulose is placed in a chromatography column, washed with 0.5 N acetic acid, and the amavadin is eluted with 0.2 N phosphate buffer (pH 5.8, 200 ml per kg of mushrooms). The eluate is diluted with water (1 : 2) and absorbed on Sephadex A 25 (Pharmacia) in a chro-207 matography column. Amavadin is eluted with 0.4 N phosphate buffer (pH 5.8). The lyophilized amavadin fraction, detectable by its green color, is extracted with methanol. The combined extracts are further purified on Dowex 50 W X 8 (Baker, H® form) and Sephadex G 25. Yield: ca. 40 mg amavadin per kg (50%, based on the vanadium content of fresh amavadin per 50 kg (50%, based on the vanadium content of fresh mushrooms).
Amavadin is a blue compound without a melting point. Above 170° the blue color of the crystals slowly disappears. The crystals turn irreversibly yellow at 185° and brown at 220°. Amavadin is stable in dilute acids and ammonia, but decomposes in IN sodium hydroxide.
The IR spectrum of amavadin shows a very strong C = 0 band (1600-1650 cm" 1 ) and a V = 0 band (985 cm -1 ) 2 . The eletronic spectrum of amavadin is similar to those of other vanadium ( +4) compounds 3 . It has the following absorption peaks ( in water) :
775 nm (e = 19.3) 270 nm (shoulder, E = 6800) 715 nm (e=18.9) 235 nm (£ = 12300) 565 nm (e = 23.5) 218 nm (shoulder, £ = 12600).
The electron spin resonance spectrum indicates also the presence of V 4 ® in amavadin 4 .
The molecular weight of amavadin, determined osmometrically, was found to be 415. Titration with sodium hydroxide gave an equivalent weight of 210, indicating two free acid groups per molecule. Investigations about the structure of amavadin are in progress. Amavadin is the second vanadium compound isolated from biological material and the first one from plants. It does not resemble hemovanadin 5 in the valence state of the central atom or the chemical nature of the ligand.
